Chapter 1

Introduction
1.0.  INTRODUCTION

1.1. The Report 

This feasibility report presents the results of a feasibility study for the Arkansas River Navigation Study, Arkansas and Oklahoma.  The report consists of the following:  an executive summary, main report, figures, tables, and separate appendices.  A Final Environmental Impact Statement (EIS), dated August 2005, was prepared and is presented in a separate document.
1.2. Study Authority

The initial authorization, the River & Harbor Act of July 24, 1946, authorized the development of the Arkansas River and its tributaries for the purposes of navigation, flood control, hydropower, and recreation. Public Law 91-649 stated that the project would be known as the McClellan-Kerr Arkansas River Navigation System.  For the purposes of this report, the navigation system and associated reservoirs are hereafter referred to as the “MKARNS”.  Subsequent acts authorized water supply and fish and wildlife.  Construction of the project began in 1957 and was opened to navigation in 1971 at a total cost of $1.3 billion.

Funds were appropriated in the Energy and Water Development Appropriations Act of 1999, which provided $100,000 for the Corps of Engineers to initiate and complete a reconnaissance study of flooding in unprotected areas outside the existing flood control levees at Fort Smith, AR.  As a result of the reconnaissance study, a Section 905(b) (WRDA 86) Analysis, dated September 1999, was prepared and approved in January 2000.  The report recommended a navigation study that would incidentally help flood control and included a recommendation for a  feasibility study with two phases.  The first phase (Phase I) would examine how to reduce flooding and expand the number of days that barges could operate on the river.  The second phase (Phase II) would investigate deepening the channel over its entire length and widening the Verdigris River in Oklahoma.
Additional language was included in Section 136 of the Energy and Water Development Appropriations Act of 2004, which authorized a project depth of 12 feet.   Section 136 of Public Law 108-137 states the following:
" The McClellan-Kerr Arkansas River navigation project, authorized under the comprehensive plan for the Arkansas River Basin by Section 3 of the Act entitled “An Act authorizing the construction of certain public works on rivers and harbors for flood control, and for other purposes”, approved June 28, 1938 (52 Stat.1218) and Section 10 of the Flood Control Act of 1946 (60 Stat. 647) and wherever applicable the provisions of the River and Harbor Act of 1946 (60 Stat. 634) and modifications by Section 108 of the Energy and Water Development Appropriations Act, 1988 (101 Stat. 1329-112), is further modified to authorize a project depth of 12 feet."

1.3. Study Purpose
The study is a combined effort of Little Rock District (SWL) and Tulsa District (SWT) and initially consisted of two phases.  Each phase would have a separate feasibility report and EIS.  However, in order to properly address cumulative environmental impacts, it was determined that both phases as well as ongoing Operations & Maintenance (O&M) of the existing 9-foot channel should be added in one feasibility report and EIS.   
The study generally follows the U.S. Army Corps of Engineers six-step planning process that includes identify the problems and opportunities, develop an inventory and forecast of critical resources (physical, demographic, economic, social, etc.), formulate alternatives, evaluate alternatives, compare alternatives, and select a recommended plan.  Since this project is part of the inland waterway system, the feasibility study was conducted at full federal expense.  The following three features associated with the maintenance and improvement of the MKARNS were investigated in this study:

a.  Flow Management:  The purpose of this feature is to develop and evaluate flow management plans to solve the problems resulting from sustained high flows on the MKARNS.  High flows have resulted in decreased navigation traffic, flooding, loss of recreation use, and other adverse conditions.  Changes to the system are needed to make the system more reliable for all the project purposes.  Proposed improvements could impact (positively or negatively) navigation, flood control, hydropower, recreation, agriculture, and fish and wildlife.  

b.   Channel Depth and Width:  The purpose of this feature is to investigate deepening the channel from 9-feet up to 12-feet and to investigate widening the Verdigris River portion of the system to allow tows to pass at almost any location on the Verdigris River.  Deepening the channel is needed to make shipping on the system more competitive with the other deeper draft navigation systems such as the lower Mississippi River.
c. Navigation Channel Maintenance (for existing 9-foot channel):  As part of the ongoing operation and maintenance of the designated 9-foot navigation channel on the MKARNS, periodic dredging is required in some locations within the river.  The removal or excavation, transport, and placement of dredged sediments are the primary components of the “dredging process”.  After the sediment has been excavated, it is transported from the dredging site to the designated disposal area. This transport operation is accomplished by the dredge itself or by using additional equipment such as barges or pipelines with booster pumps.  The collected and transported dredged material is placed in either open-water, islands or upland locations. Since the MKARNS was opened to navigation in 1971, some authorized maintenance dredge material disposal sites in Oklahoma have reached capacity and new disposal sites are required to maintain the existing 9 foot channel.  Additionally, the construction of new river training structures would facilitate the maintenance of the 9-foot channel.
1.4.  Prior Studies and Reports
Numerous studies and reports have been conducted in the study area and these are listed in Section 1 of Appendix E.  

1.5.  Description of Existing Federal Project

The MKARNS provides 445 miles of channel improvements from the Mississippi River to the Port of Catoosa, 15 miles east of Tulsa, Oklahoma.  It includes a series of 18 locks and dams (including Montgomery Point Lock & Dam, (MPLD)).  The flows on the Arkansas River are modified primarily by Corps operation of 11 reservoirs in Oklahoma.  These reservoirs are:  Keystone, Oologah, Pensacola, Hudson, Fort Gibson, Tenkiller Ferry, Eufaula, Kaw, Hulah, Copan, and Wister.  Project purposes of these reservoirs include navigation, flood control, water supply, hydropower, water quality, recreation, and fish and wildlife habitat.   There are 5 major public port facilities on the MKARNS, along with numerous private port facilities.  In 2002, 12.9 million tons was transported on the system and included coal, petroleum products, fertilizers, grain, sand and gravel, and iron and steel products. 
Water is released from the reservoirs through gated spillways and/or power generating units.  The rate of water released from each reservoir depends on many factors including available water storage, power requirements, navigation water requirements, inflow rates, river flow rates downstream and weather conditions. During flood events, flows are regulated at Van Buren, Arkansas, and Sallisaw, Oklahoma, both located near the Oklahoma-Arkansas state line.  The Van Buren site (gage) is the primary regulating station or control point for the lower Arkansas River navigation system from Van Buren to Wilbur D. Mills Dam because it is the most downstream station. The reservoirs are operated to maintain target flows, not to exceed a 22-foot stage, at the Van Buren gage. There is about 7,500 square miles of uncontrolled drainage area between the projects and the Van Buren gage. All upstream reservoir releases are adjusted based on what is happening at the Van Buren gage.    
A map of the MKARNS is shown in Figure 1-1.   Further information on the description of the existing federal project is located in Section 2 of Appendix E.
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Figure 1-1, McClellan-Kerr Arkansas River Navigation System

1.6. Project Data

The MKARNS provides a year-round navigation channel with a minimum depth of nine feet.  Navigation locks in the system provide a total lift of 420 feet.  Two tributary channels, Lake Langhofer and Sans Bois Creek, are included in the navigation system with each less than 10 miles in length.

The channel begins at the confluence of the White and Mississippi rivers in Desha County in southeastern Arkansas.  From that point the first 10 miles upstream are navigated via the White River to the Arkansas Post Canal, which conveys river traffic to the Arkansas River.  Continuing upstream, the navigable waterway crosses Arkansas as it proceeds northward into Oklahoma.  The system changes from the Arkansas River into the Verdigris River at Muskogee and terminates 50 miles upstream on the Verdigris River at Catoosa.  

The Corps maintains a minimum 9-foot channel depth on the system.  A barge draft is defined as the depth a vessel sinks in water when loaded.  Therefore, a 9-foot deep channel can only accommodate barges with less than a 9-foot draft (approximately 8.5-foot draft with a 0.5 foot clearance).  Due to ongoing maintenance dredging of the existing navigation channel and natural stream scour, approximately 80-90% of the MKARNS is already 12-feet deep. 

The navigational capabilities of the MKARNS are summarized below:

· Channel depth:  9 feet 

· Channel width:  300 feet on the White River Entrance Channel, Arkansas Post Canal, and Lake Langhofer; 250 ft on the Arkansas River; 150 feet on the Verdigris River; and 225 feet on Sans Bois Creek 

· Bridge clearances:  Horizontal – generally 300 feet or more, vertical – 52 feet or more

· Lock size:  110 feet x 600 feet

· Normal current velocity range:  2-4 m.p.h.

· Size of tow accommodated:  8 jumbo barges without double lockage
Passage through MKARNS lock chambers was configured for 8 barges, but can accommodate up to 15 barge tows using double lockage.  Each of the seventeen locks measures 110 feet wide and 600 feet long.  Individual locks have lifts ranging from 14 feet to as much as 54 feet.  There are 13 “low lift” lock and dam structures, which raise or lower river traffic from 14 to 30 feet.  The four other structures are “high lift” locks, which can raise or lower traffic from 30 to 54 feet. These four structures are Dardanelle, Ozark, Robert S. Kerr, and Webbers Falls.  In addition to the minimum 9-foot depth, the Corps maintains a channel width varying from 300 feet in the White River, Lake Langhofer, and the Arkansas Post Canal, to 250 feet on the Arkansas River.  A 225-foot width is provided on Sans Bois Creek, and the Verdigris River segment has a 150-foot-wide channel.  The 300-ft channels are due to: (1) White River - the many sharp bends, (2) Lake Langhofer – the heavy traffic from seven terminals, (3) Arkansas Post Canal – hydraulic efficiency of confined channel.
The lock and dam structures are constructed along the waterway in a stair step pattern that gradually follows the natural elevation changes of the topography and also maintains a navigation pool.  Figure 1-2 shows a profile of the MKARNS.
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Figure 1-2, Profile of the McClellan-Kerr Arkansas River Navigation System

1.7. Tow Haulage/Sill Depth: 
Tow Haulage:  Tow haulage is a procedure for drawing barges through a lock by using equipment on the lock itself to minimize the maneuvering of a towboat when a tow exceeds the length of the lock.  Since the locks on the waterway can hold only eight jumbo (35 ft X 195 ft) barges plus a towboat, when a tow with a larger number of barges reaches a lock, the towboat must split the tow into units or "cuts" that fit the lock.  The towboat must lock through with the first cut, push it out of the lock, and then lock back through to get the second cut of barges.  Tow haulage equipment on a lock, on the other hand, can pull the first cut through by itself, so that the towboat can stay in its original pushing position and lock through with the second cut.

Lock operation for oversize tows is more efficient with tow haulage equipment. Towboats are used more expeditiously, and shippers can take advantage of the economy of large tows.  Larger tows represent a potential for significant cost reduction for both shippers and their customers.  Tow haulage equipment has been installed at 12 locks on the MKARNS in Arkansas (MPLD does not have tow haulage), but it has not been installed at any of the Oklahoma locks on the MKARNS.
Sill Depths:  The existing locks on the system are designed for barges that can operate on a 9-foot channel depth (the shallowest lock sills are at a depth of 14 feet) and for towboats to power through during locking procedures.  When powering through, towboats propel water out of the locks, resulting in a reduced volume of water in the lock.  In turn, the reduced volume of water in the lock lowers the tow, a process commonly called “squat”, and brings the bottom of the tow to the top of the lock sills.  If the bottom of the tow or barge makes contact with the sill bottom during operations, damage to the sill or barge may occur.  

EM 1110-2-1604, 30 June 1995, recommends a minimum sill depth of 1.5 times the tow draft (d) for safety reasons.  Sills are often placed at 1.5 d to 2.0 d to allow normal entrance speed and vehicle control.  The extra depth accommodates typical tow “squat” and allows safe entry/exit when non-typical conditions exist (e.g. debris, ice, overloaded tow, etc.).  It is technically feasible for a 12-foot draft barge to enter a lock chamber with only a 14-foot depth over the sill, but entrance/exit velocities would have to be very low, and it would be a considerable operational challenge.  Current criteria for minimum depth over sill are as follows:  barge draft (9 feet) x 1.5 = 13.5 feet minimum.  

1.8. Existing Ports

The waterway has five major publicly-developed ports and numerous privately developed facilities.  The private ports are listed in Section 4.7.1. of the EIS.  The five public ports are listed as follows:
a. Port of Catoosa, OK - Situated only five miles from Tulsa, Oklahoma, the Port of Catoosa lies at the head of navigation for the MKARNS.  A 2000-acre industrial park located at the port gives businesses direct access to the waterway.  At the present time there are nearly 50 companies employing 2,600 people located in the port's industrial complex. 

The Tulsa Port of Catoosa has five major terminal areas; a low water (roll/on-roll/off) wharf, liquid bulk, dried bulk, grain, and general dry cargo.  Between them they can transfer from raw steel to fabricated equipment, and from powder-dry materials to thick liquids.

The port is only five miles from Interstate 44, a major link in the nation's interstate highway system.  A constant procession of trucks, representing many major carriers and rigging companies, enter and leave the port daily.  They can be seen hauling everything from grain to steel to shipping containers. 

For high-volume overland shipping, the Tulsa Port of Catoosa provides its businesses with easy access to major rail carriers.  The port is served directly by the Burlington Northern/Sante Fe, and indirectly by the Union Pacific/Southern Pacific via the South Kansas and Oklahoma shortline.  While the rail cars are on port property, the port's two switch engines can efficiently deliver them to and from port businesses over the 13 miles of internal railroad track.

In addition, Tulsa International Airport is only seven miles away from the Port of Catoosa.  This airport is served by many of the larger carriers such as American Airlines, Delta, Southwest, Emery and Continental.

b.  Port of Muskogee, OK - The Port of Muskogee is located at Navigation Mile (NM) 393.8 within the incorporated limits of the City of Muskogee, Oklahoma.  The Port of Muskogee is a full-service facility that offers easy access to rail, truck, and barge transportation. 

The 400-acre Port Industrial Park offers businesses access to the waterway via truck and rail.  All-weather paved industrial roads extend throughout the port.  Industrial roads connect to the Muskogee Turnpike and Highway 165 at the port entrance.  The Port of Muskogee has a rail marshalling yard and an internal track system that is within the Muskogee switching limits of the Union Pacific Railroad.  The port has 20 mooring dolphins along river channel frontage and barge terminal and dock facilities that provide access to the MKARNS.  Services provided at the port include a harbor towboat for switching and fleeting barges, overhead and mobile cranes for transloading shipments between barge, rail and truck, and a 94,000 square-foot dockside warehouse.  In addition, Davis Field Airport is located 9 miles south of the port. 

c.  Port of Fort Smith, AR - The Port of Fort Smith, Arkansas is located at NM 308 on the MKARNS.  The predominant cargo routinely handled by this facility includes in-bound steel coils and wire rod, scrap steel, bulk alloys, and out-bound steel shapes.  The port can transfer nearly any cargo between barge, rail, or truck.  Access to Interstate 40 and rail connections by the Arkansas-Missouri railroad are available.  

d. Port of Little Rock, AR - The Port of Little Rock is a unique intermodal transportation center.  It is located at NM 112.8 on the right descending bank of the Arkansas river, approximately seven miles east of downtown Little Rock.  The port is adjacent to Interstate 440 which connects Interstates 30 and 40.  It is also less than one mile from Little Rock National Airport.  More than 2344 employees work in 39 industries located in the 1500-acre Port Industrial Park.  The Port Industrial Harbor is a long slack water harbor with frontage available for industrial development.  The port operates a railroad which switches approximately 5500 cars per year, and it connects to the Union Pacific and Burlington Northern Sante Fe Railroads. 

The Little Rock Port Terminal’s location on the MKARNS allows it to offer its customers a cost effective method of transporting cargo by barge.  It provides water access to cargo heading both west and east on the MKARNS. The terminal is leased on a long term basis by Logistic Services, Inc. (LSI), a professional stevedoring company that specializes in the handling of bulk, steel, and general cargos.  LSI can handle multiple cargos to and from railcars, trucks, containers, and barges or any combination thereof.  LSI also offers warehousing/outside storage services and limited packaging services.  

Facilities at the Little Rock Port Terminal include:

· 157,000 square feet of warehouse space with both rail and truck access 

· 45,000 square feet of paved outside storage area 

· Daily switching services are provided to Little Rock Industrial Park rail users by the Little Rock Port Railroad 

· Main terminal dock area has two river barge berths served by a 175-ton Manitowoc crane and a 125-ton American crane – an additional berth is available for rail/truck transfers of bulk products to river 

· Terminal area has a 30-ton rail mounted gantry crane for rail/truck cargo transfers 

· An additional dock with one river barge berth located on the Little Rock Port Authority Slack water Harbor adjacent to the main port area 

· A variety of forklifts with capacities up to 30,000 pounds 

· Bulk Handling Capacity - Inbound: 200 tons/hour, Outbound: 350 tons/hour

e. Port of Pine Bluff, AR - All major barge lines provide service to the Port of Pine Bluff.  A 20-acre public terminal facility, located on the Arkansas River's largest slack water harbor, provides convenient and economical access to barge transportation.  The public terminal is equipped to handle virtually any product, and can provide in-transit storage and local drayage services.  It offers barge loading and unloading, a 98,000 square foot in-transit warehouse, a 44,000 square foot dry bulk storage area, liquid storage, outside storage, 50- and 70-ton crawler cranes, a 20-ton covered overhead gantry crane, and forklifts with 5,000- to 50,000-lb lift capacity.  Special facilities offer barge fleeting, barge cleaning and emergency repairs, pumps, boat and barge rental, towboat servicing and repairs, and crane service.  The Port of Pine Bluff's Harbor Industrial District has attracted capital investments of more than $97 million.  There are more than 815 workers employed by river-related companies in the riverfront industrial park.  Rail service is provided by Burlington Northern Santa Fe and Union Pacific Railroads. The port also services the Jefferson Industrial Park.  Daily commercial air freight and passenger services, along with scheduled commuter flights, are available at the Little Rock National Airport, some 40 minutes driving time from Pine Bluff via Interstate 530.

1.9. Historical and Future Tonnage
The MKARNS is a mature navigation waterway with general towing dominated by whole grains, fertilizer, iron & steel products, and miscellaneous manufactured products (forestry products, cement clinker).  Dedicated towing is dominated by petroleum products, liquid fertilizers, aggregates, and dredged sand and gravel.    The principle drivers of the general commodity barge traffic on the MKARNS are the import of iron, steel, and fertilizer and the export of whole grains.  A second influence has been the shift of traffic from the Missouri River to MKARNS as a result of the unpredictability of the operating conditions on the Missouri River.  The newest influence on traffic is the beginning of the up bound movement of corn for the poultry industry on a seasonal basis.  Details on navigation tonnage data are included in Appendix B. The total traffic for all commodities for 1971 to 2004 is shown in Table 1-1 and Figure 1-3.
	Table 1-1:  MKARNS Tonnage 1971-2004

	Year
	Tons
	Year
	Tons

	1971
	4,294,048
	1988
	6,678,244

	1972
	5,337,370
	1989
	7,926,783

	1973
	4,955,789
	1990
	8,785,000

	1974
	6,000,443
	1991
	9,014,000

	1975
	5,156,562
	1992
	8,526,000

	1976
	6,536,434
	1993
	9,382,000

	1977
	9,145,956
	1994
	10,706,000

	1978
	9,851,932
	1995
	10,348,000

	1979
	8,411,173
	1996
	10,551,000

	1980
	8,461,411
	1997
	11,154,000

	1981
	7,674,431
	1998
	12,036,000

	1982
	7,823,228
	1999
	11,716,000

	1983
	7,567,986
	2000
	10,733,000

	1984
	8,521,310
	2001
	11,206,000

	1985
	7,725,486
	2002
	11,903,000

	1986
	8,395,856
	2003
	12,988,000

	1987
	7,915,037
	2004*
	12,896,887

	Source:  Waterborne Commerce Statistical Center 
*Preliminary estimate of tonnage provided by Little Rock District Operations personnel.
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Figure 1-3, MKARNS Actual Tonnages
1.10. History of Operating Plans

There are two primary issues with respect to water management: The authority of the Corps of Engineers to operate the 11 principal reservoirs in the Arkansas River Basin for the benefit of navigation, and the Corp’s authority to draw down into the conservation storage to augment low flows.  The Department of the Army’s position is that the Corps of Engineers is authorized to operate any of the reservoirs in the system to benefit navigation, and that the operating plan changes made to date have been within its discretionary authority.  Also, that during a navigation emergency, the Corps has the authority to draw down into the conservation storage of five reservoirs – Kaw, Keystone, Eufaula, Oologah, and Tenkiller – to augment low flows on the navigation system if the drawdown does not impact contracted water supply storage. 

The operating plan that is presently in place is the culmination of a process of balancing the authorized purposes of the several reservoirs within the authorized purposes of the specific navigation uses set forth in the MKARNS.  This balancing is in response to the Congressional policy of authorizing Corps projects as part of a generally comprehensive plan for river basin development to serve multiple purposes, and not authorizing the projects in isolation to each other.  Both districts, SWL and SWT, have the mission of operating the complex system to balance the needs of the project purposes served.  

1.10.1. Taper Operation

Since the MKARNS was opened to navigation in 1971, the Corps has modified the system operating plans several times to improve the flow regime and to enhance benefits to users of the system.  Shortly after the completion of the system it was noted that following a flood event, shoaling would occur in the river channel and restrict navigation until maintenance dredging could be performed.  To maintain navigation depths during dredging activities, a “taper” operation was implemented to gradually reduce flows following such floods events.  This navigation taper operation required an increase in the time water was held in the lower few feet of the flood control pools in the Oklahoma lakes.  The taper operation does not increase the level in the flood control pools, but it does delay the timing for complete evacuation of the flood pool.  The first such navigation taper plan was utilized from 1979 to 1986.  
1.10.2. Bench Operation

The current operating plan provides for a transition of floodwater releases to normal power generation releases by including a 75,000 cfs flow “bench” at Van Buren.  A bench is a temporary elevation in water levels used to increase the number of days below 80,000 cfs for the benefits of navigation and low-lying farms along the river.  This bench varies from about three to five days in duration.  In order to accomplish this flow bench, a delay in the evacuation of the lower portion (18% or less) of the flood control storage is required.  The degree of delay varies depending on the basin hydrologic conditions, season of the year, and the distribution of the flood control storage in use among the projects.  
1.10.3 Existing Operating Plan (1986 Fine Tuning Plan)
In 1985, the volume of water flowing down the Arkansas River past Van Buren was the second largest of record (at that time) and was the fourth year in succession of above normal flows.  Because of the high flows, navigation interests experienced increased costs and delays; and, farmers, who had been accustomed to farming land near the river, found it impossible to produce crops during this period.

To address these problems, the Corps restudied the operating plan and in June 1986, following a public comment period, implemented a new operating plan.  The objective of the new plan (Fine Tuning Plan) was to increase the number of days of flow below 80,000 cfs for the benefit of the navigation system and low-lying farmland, while causing minimal impacts on hydropower, recreation and flood control in Arkansas and Oklahoma.

The ‘Fine Tuning Plan’ has been used since June 1986 and is the current or existing operating plan.  Key features of this plan are: 

· A taper operation of 40,000 cfs to 20,000 cfs.  When the flood storage remaining in the 11 controlling reservoirs reaches from 3% in the spring to 11% in the summer, the target flow at Van Buren is gradually reduced from 40,000 cfs to 20,000 cfs.  This allows navigation to continue until dredging operation can remove the sediment deposited in the channel during high flow. 

· A 75,000 cfs bench (a range, 10%-18%, where the flow is held at or below 75,000 cfs).   Storage is also adjusted seasonally to maximize benefits to farming and minimizes flood impacts during that portion of the year that are more susceptible to floods.  
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